S uicide is a significant, but largely preventable, public health concern. In 2000, about 1 million people worldwide died from suicide, representing a global mortality rate of 14.5/100 000, or 1 death every 40 seconds. 1 Worldwide, suicide rates have increased by 60% in the last 45 years. 2 Although it is well known that suicide is highest among males and rates tend to increase with age, rates among young individuals have been increasing at a greater pace than in the elderly, a phenomenon that has been referred to as the ungreying of suicide. 3 The most recent data available for Canada indicates that suicide claimed more than 3700 lives in 2003. 4 The overall age-standardized suicide rate in Canada for 2003 was 11.3/100 000: 17.8/100 000 males and 5.1/100 000 females. 4 Trend data indicate an overall decline in the suicide rate in Canada from 1979 and 1998. 5 The accuracy of official statistics has been the subject of debate for decades and it is generally recognized that suicide tends to be underreported in all jurisdictions. 6 It has been suggested that underreporting is attributable to numerous factors, including aspects of the death certification process; knowledge, attitudes, or practices of individuals responsible for certification; cultural, religious, and legal considerations; limitations in the system for gathering and compiling suicide data; and the ambiguous nature of some suicidal acts. 6 This study examines epidemiologic characteristics of suicide in Newfoundland and Labrador. Newfoundland and Labrador is Canada's easternmost province, comprising 2 major geographical areas: the island of Newfoundland and a mainland section, Labrador. The province has a population of 512 000 (2005) and encompasses an area of 405 720 km 2 .
Method
Data on suicide deaths were obtained from 2 sources: the CME for the province of Newfoundland and Labrador, and the annual mortality data files for Newfoundland and Labrador, derived from the Canadian Vital Statistics Death Database, maintained by Statistics Canada.
The CME reports to the provincial Minister of Justice and is responsible for the operation of the Fatalities Investigations Act 7 in relation to the reporting, investigating, and recording of deaths in the province of Newfoundland and Labrador. The CME maintains records of all investigations that he, or a medical examiner under his supervision, makes into a death. Records include: suicide notes, toxicology reports, reports taken by police at the scene of the death, as well as information on coexisting or predisposing factors leading to a death, such as psychiatric history, marital or relationship problems, evidence of recent heavy drinking, and employment status. Records also provide the date, time, place, and manner of death.
Annual mortality data files from Statistics Canada are provided to the Newfoundland and Labrador Centre for Health Information by the Vital Statistics Division of the Department of Government Services and Lands, within the Government of Newfoundland and Labrador. The central vital statistics registry in each province and territory provides data from death registrations to Statistics Canada. Data captured in the Canadian vital statistics system include: age, sex, marital status, place of residence, date of death, and underlying cause of death classified according to the World Health Organization's ICD and Related Health Problems. Suicide deaths are identified by cause of death using codes E950-E959 and X60-X84 from the 9th 8 and 10th 9 edition of ICD, respectively. From 1997 to 1999, deaths were classified according to ICD-9, after which time classification changed to ICD-10. The 2 ICD editions have nearly complete agreement on classification of suicide, suggesting that suicide was defined consistently throughout the study period.
Data extracted from the CME's files for the purpose of this study included: name, date of birth, date of death, cause of death, employment status, predisposing factors, and previous suicidal behaviour. Variables retained from Statistics Canada's annual mortality data files included: name, date of birth, date of death, sex, marital status, cause of death, and place of residence. The CME data were entered into a database developed by the research team and linked to Statistics Canada's files using "name" as the key linkage variable. There were no duplicate names in either of the files. The resulting linked records were cross-referenced by date of birth and date of death to confirm linkages based on name. Comparisons were made between cause of death as determined by the CME and identified in the Statistics Canada files. Where cause of death differed between the 2 sources, the cause as determined by the CME was retained, because cause of death determined by the CME was based on a more thorough assessment.
Suicide rates were calculated by dividing the number of suicide cases by estimates of population by age, sex, and census Rates for partnered and unpartnered individuals were calculated using population data by legal marital status based on custom tabulations from the 2001 census of population by Statistics Canada. 10 Unpartnered individuals were defined as those whose legal marital status was single, separated, divorced, or widowed. Partnered individuals were those who were legally married.
Violent methods of suicide were defined as those by hanging and strangulation; firearms; cutting and piercing; jumping from a high place; crashing of a motor vehicle; and burns, smoke, and fire. Nonviolent methods included self-poisoning, suffocation, and drowning.
Data on predisposing factors obtained from the CME records were based on information contained in police reports, statements from family members, and suicide notes. The following predisposing factors were recorded: psychiatric disorder, marital or relationship problems, recent heavy drinking, chronic conditions, trouble with the law, interpersonal conflicts, financial problems, and a history of gambling. Psychiatric disorders identified included: mood disorders, schizophrenia, schizoaffective disorder, alcohol use disorder, and personality disorder. Mood disorders were defined as individuals with depression, manic depression, or BD. Chronic diseases or conditions were defined as persistent and lasting diseases or medical conditions, or ones that develop slowly.
Place of residence was determined using Statistics Canada's standard geographical classification codes, a classification of geographic areas in Canada coded from usual home addresses listed on the registration of death forms.
The chi-square test was used to compare categorical data. The level of significance was set at 0.05. As comparisons between rates might reflect random variation rather than real differences, 95%CI were calculated to assess the variation of rates. The Statistical Package for the Social Sciences Version 14.0 11 was used to conduct the analyses.
The study was approved by the Human Investigation Committee of Memorial University of Newfoundland.
Results
The CME recorded 225 suicides from 1997 to 2001. One suicide was for a person who was not a resident of Newfoundland and Labrador and was excluded from the study, leaving 224 suicides. The annual mortality data files from Statistics Canada contained 1 suicide death that was not captured in the CME records. In follow-up, the Office of the CME indicated they had not received notification of this death from the local medical examiner where the death occurred. This death has since been added to the CME records, resulting in a total of 225 suicide deaths in the CME records. The annual mortality data files from Statistics Canada recorded 187 suicides for the same period. Of the 38 additional suicide deaths identified by the CME, 32 were recorded in Statistics Canada's files but were not classified as suicide; the remaining 6 were missing from Statistics Canada's files. The 225 suicide deaths recorded in the CME records were included in the study. decreased from 1997 to 2001; however, the decline was not statistically significant (see Table 1 ).
Mean SD and median age at death were 40.4 (16.6 SD) and 40 years, respectively. There was no difference in mean age at death by sex. The rate of suicide was higher for young and middle-aged adults (20 to 59 years). Age at death ranged from 14 to 82 years for males and 13 to 69 years for females. The PMR was inversely related to age, with the PMR steadily decreasing with increasing age. Twenty percent of all deaths that occurred to those aged 10 to 19 years were caused by suicide (see Table 2 ).
The highest percentage of suicides occurred in the spring (28.0%), with the least occurring in the winter (19.6%). December had the lowest number of suicides (n = 12, 5.3%); July and November had the highest number, recording 28 suicides (12.4%) each.
Among the population aged 15 years and older, the suicide rate among unpartnered individuals (17.0/100 000, 95%CI, 10.7 to 23.3) was more than 3 times higher than that of partnered individuals (5.1/100 000, 95%CI, 2.5 to 7.8). Excluding individuals for whom employment status was unknown (n = 68), and students (n = 24), 45.1% of individuals who committed suicide were unemployed, 33.1% were employed, and 21.8% were retired.
Overall, hanging, strangulation, suffocation (41.8%) and use of firearms (26.2%) were the most common methods of suicide (see Table 3 ). Hanging was the most common method used by males (43.0%); self-poisoning was most commonly used by females (46.2%). Violent methods were used in 71.1% of all suicide deaths, with 75.8% of males using violent methods, compared with 48.7% of females. Violent methods were less likely to be used on the island portion of the province (69.6%), compared with Labrador (79.4%). Firearms were more frequently used in Labrador (38.2%), compared with the island portion of the province (24.1%).
The rate of suicide was more than 3 times higher in Labrador (27.7/100 000, 95%CI, 18.4 to 37.0), compared with the island portion of the province (8.5/100 000, 95%CI, 7.3 to 9.7) (see Table 4 ). The suicide rate was also significantly higher among males in Labrador (44.4/100 000, 95%CI, 27.9 to 60.8), compared with those living on the island portion of the province (14.2/100 000, 95%CI, 12.0 to 16.5).
A psychiatric disorder, in particular a mood disorder, was the most common predisposing factor for suicide, present in nearly two-thirds of individuals who died by suicide (see Table 5 ). Other predisposing factors included marital or relationship problems (23.6%) and recent heavy drinking (21.3%). Psychiatric disorders were more prevalent among females who committed suicide (71.8%), compared with males (60.2%). The rates of other predisposing factors were similar among males and females. Psychiatric disorders were more common among individuals who resided in Newfoundland (64.9%), compared with Labrador (47.0%). However, a higher percentage of residents of Labrador had marital or relationship problems (41.2%, compared with 20.4%) and recent heavy drinking (47.0%, compared with 16.8%), compared with residents of Newfoundland. About 29.8% of individuals who died by suicide were known to have made a previous suicide attempt. A record of a previous suicide attempt was unknown for over one-half (53.8%) of suicide cases.
Discussion
This study was undertaken to examine demographic, psychosocial, and medical characteristics of all individuals who died due to suicide in Newfoundland and Labrador over the 5-year period of 1997 to 2001. It was carried out as a follow-up to a study on suicide attempts requiring hospitalization that revealed a high and increasing rate of suicide attempts in Newfoundland and Labrador. 12 Medical examiner records were selected as the primary data source because they provide information pertaining to predisposing, clinical, and laboratory factors associated with deaths that usually cannot be obtained from administrative data sources, such as vital statistics data.
Overall, the age-standardized suicide rates for the population aged 10 and older decreased from 10.9/100 000 in 1997 to 8.0/100 000 in 2001; however, the decrease was not statistically significant. Age-standardized suicide rates calculated in this study for 1997 and 1998, at 10.9 and 9.4 per 100 000, respectively, were higher than the rates reported for Newfoundland and Labrador using the Canadian vital statistics death database, at 9.6 and 7.2 per 100 000, respectively. 5 Nevertheless, suicide rates calculated in this study, using medical examiner data, remain lower than the national rates and are among the lowest of all provinces and territories. In Canada, these findings suggest that suicide may be underreported in national statistics. In fact, discrepancies between suicide rates for Newfoundland and Labrador produced by Statistics Canada and those reported using provincial data sources have been documented since the 1970s.
Liberakis and Hoenig 13 compared suicide statistics calculated based on a review of death certificates and those reported by Statistics Canada. The number of suicides reported by Statistics Canada for 1969 was lower than those recorded by provincial death certificates. The study found that although overall suicide rates for 1970 and 1971 were the same, sex-specific rates differed between the 2 sources. Malla and Hoenig 14 examined the degree of underreporting of suicide in Newfoundland and Labrador from 1974 to 1978 and found that suicide was underreported on death certificates; however, the suicide rate was still below the national rate when all potentially unreported suicides were included in the calculation of the rate.
The CME concludes that a death is the result of suicide if the following 2 criteria are met: the death was self-inflicted and there was intent to die. investigations, and in turn, death registrations, can take months to fully complete. Therefore, amended death registrations may be provided to Statistics Canada after the submission deadline and the amendments not included in the national database. The result is that cause of death may remain listed as unknown or deemed to be accidental. In this study, more than two-thirds, 23/32, of the deaths not identified as suicide in the annual mortality data files were classified as accidents, a known hiding place for unconfirmed suicide deaths. 6 An additional 6 of the 32 deaths not identified as suicide were coded as ill-defined and unknown causes of mortality. The task force on suicide in Canada has noted that suicide is underreported in all jurisdictions in Canada, and at the core of the problem is the lack of a gold standard against which to evaluate questionable certifications. 6 The task force further acknowledges that underreporting could be attributable to formal aspects of the death certification process; the knowledge, attitudes, or practices of the individuals responsible for certification; the influence of social, cultural, religious, and legal considerations; various limitations in the systems for gathering, compiling, and publishing suicide data; and the ambiguous nature of some suicidal acts. 6 Although the issue of underreporting has been documented in the literature for several decades, 6, [13] [14] [15] [16] and the reasons are believed to be well understood, it appears the disparity between medical examiner data and national statistics has not been resolved.
Compared with the island portion of the province, the rate of suicide was more than 3 times higher in Labrador, a region in which about 35% of the population is Aboriginal. 17 Rates for suicide attempts requiring hospitalization have previously been shown to be higher for residents of Labrador, compared with the island portion of the province. 12 Although this study did not investigate the rate of suicide for individuals living in the Aboriginal communities in Labrador, it is believed that the elevated suicide rate in Labrador is influenced by its Aboriginal population. Nationally, Aboriginal populations are known to have higher suicide rates than non-Aboriginal populations. 6 Suicide rates among Aboriginal individuals in Canada for all age groups are 2 to 3 times that of the general population, while rates among Aboriginal youth are 5 to 6 times higher than their non-Aboriginal peers. 18 Characteristics of Aboriginal communities affecting suicide rates include remoteness, high levels of poverty, cultural displacement, family disintegration, availability of firearms, and alcohol abuse. 19 Suicide rates were highest among young and middle-aged adults, aged 20 to 59 years. Traditionally, suicide rates have been highest among the elderly, with rates among young people increasing to such an extent that they are now the group at highest risk in one-third of countries, developed and developing. 2 Data from Canada 5,6 also follow this trend. In this study, suicide accounted for 20% of deaths in those aged 10 to 19 years and was the leading cause of death for this age group. Concerning suicide rates according to sex, the results of this Percentages were calculated based on the total number of suicides to reflect the fact that individuals might have had more than one precipitating factor.
-= Data suppressed for cell counts of less than 5 study were consistent with previous reports, which found suicide rates to be higher among males than females. 5, 6, [20] [21] [22] This finding correlates with the notion that females are more likely to attempt suicide while males are more likely to complete suicide.
The suicide rate among unpartnered individuals (those who were single, separated, widowed, or divorced) was significantly higher than among individuals who were married. This finding is consistent with previous studies which assessed the relation between marital status and suicide rates. [23] [24] [25] [26] An explanation previously noted for differences in the risk of suicide by martial status is that marriage provides social and emotional stability and offers the best protection against suicide, given it provides social and community integration and reduces social isolation. 25 Hanging and use of firearms were the most frequent methods used for suicide in the province. Violent methods, including hanging, firearms, cutting and piercing, and burns, smoke, and fire were most common among males, while nonviolent methods, such as self-poisoning and drowning, were the most common methods among females. The use of more aggressive methods might contribute to the higher suicide rate among males. Violent methods were less common on the island portion of the province, compared with Labrador. A study on attempted suicides requiring hospitalization for the province revealed similar types of methods according to sex. 12 Psychiatric disorders, primarily mood disorders such as depression, were the most common predisposing factor associated with suicide, followed by marital or relationship problems, and alcohol-related problems or abuse. Psychiatric disorders were found to be more common among individuals who resided in Newfoundland, while marital or relationship problems and (or) alcohol-related problems or abuse were higher among residents of Labrador. The association between mental illness and suicidal behaviour was previously found among 70% of individuals who were hospitalized for an attempted suicide in Newfoundland and Labrador during 1998 to 2000. 12 Although a mental disorder appears to place a person at increased risk of suicide, it does not imply that mental disorders cause suicide. The diagnosis of a mental disorder is not a sufficient explanation for suicidal behaviour. When considering causal factors for suicide, it is important to distinguish between the historic experiences and general characteristics of individuals that place them at greater risk of suicide, and the more immediate risk factors (or triggers) such as a family breakup or other stressful life events. 27 This study had numerous limitations that are common with the use of administrative data. For instance, there was insufficient data available on employment status and education; therefore, examination of suicide rates by these characteristics was not possible. Estimates of predisposing factors might also have been underestimated due to the limited amount of information available in the medical examiner records for some individuals. While the data used in this study can provide information on factors that might make individuals more susceptible to suicide, only full psychological autopsies can provide meaningful insight into the causal factors associated with suicide. Further, not all psychiatric conditions were clinically confirmed using DSM-IV criteria; however, information collected from the CME records indicated previous medical care for psychiatric illness, including whether individuals had prescriptions for psychiatric medications. Finally, information presented on suicide using data on marital status might not have accurately reflected partnered status, because individuals who might have been living common law, yet were not legally married, would have been classified as single and thus unpartnered.
Conclusions
Suicide deaths are highest among males, unpartnered individuals, and individuals with psychiatric disorders. Counts of suicide deaths are higher using CME data, compared with official statistics. This study examined only 5 years of data, which is insufficient to study temporal trends. More years of suicide data will be added to the existing database to permit the study of longer-term trends in suicide mortality in Newfoundland and Labrador. Studies such as this one provide a clearer understanding of suicide in a local context. Findings will be shared with the province's Department of Health and Community Services, regional directors of mental health and addictions, other mental health professionals involved in suicide prevention, and the general public. The findings could be considered in the planning of mental health services in the province. Documenting the ongoing underreporting of suicide in national statistics is a necessary measure toward improving the classification and reporting of deaths, and in turn the reliability of official suicide statistics.
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